Objective To explore factors associated with household coping behaviours in the face of health expenditures in 15 African countries and provide evidence for policy-makers in designing financial health protection mechanisms. Methods A series of logit regressions were performed to explore factors correlating with a greater likelihood of selling assets, borrowing or both to finance health care. The average partial effects for different levels of spending on inpatient care were derived by computing the partial effects for each observation and taking the average across the sample. Data used in the analysis were from the 2002-2003 World Health Survey, which asked how households had financed out-of-pocket payments over the previous year. Households selling assets or borrowing money were compared to those that financed health care from income or savings. Those that used insurance were excluded. For the analysis, a value of 1 was assigned to selling assets or borrowing money and a value of 0 to other coping mechanisms. Findings Coping through borrowing and selling assets ranged from 23% of households in Zambia to 68% in Burkina Faso. In general, the highest income groups were less likely to borrow and sell assets, but coping mechanisms did not differ strongly among lower income quintiles. Households with higher inpatient expenses were significantly more likely to borrow and deplete assets compared to those financing outpatient care or routine medical expenses, except in Burkina Faso, Namibia and Swaziland. In eight countries, the coefficient on the highest quintile of inpatient spending had a P-value below 0.01. Conclusion In most African countries, the health financing system is too weak to protect households from health shocks. Borrowing and selling assets to finance health care are common. Formal prepayment schemes could benefit many households, and an overall social protection network could help to mitigate the long-term effects of ill health on household well-being and support poverty reduction Objective To explore factors associated with household coping behaviours in the face of health expenditures in 15 African countries and provide evidence for policy-makers in designing financial health protection mechanisms. Methods A series of logit regressions were performed to explore factors correlating with a greater likelihood of selling assets, borrowing or both to finance health care. The average partial effects for different levels of spending on inpatient care were derived by computing the partial effects for each observation and taking the average across the sample. Data used in the analysis were from the 2002-2003 World Health Survey, which asked how households had financed out-of-pocket payments over the previous year. Households selling assets or borrowing money were compared to those that financed health care from income or savings. Those that used insurance were excluded. For the analysis, a value of 1 was assigned to selling assets or borrowing money and a value of 0 to other coping mechanisms.
Introduction
The economic consequences of illness in developing countries have been the focus of increasing attention in recent years. [1] [2] [3] Health shocks, defined as unpredictable illnesses that diminish health status, are among the most important factors associated with poverty in this context. Households facing health shocks are often affected by both the payments for medical treatment and the income loss from an inability to work. In the absence of panel data, recent research has focused on the financial burden of health payments across countries. [4] [5] [6] [7] When measuring financial protection from such payments, coping mechanisms provide important information on how households respond to health shocks and how payment may affect their future welfare; simply looking at the ratio of health spending to household expenditure can overstate the threat to consumption and the catastrophic consequences of health payments. 8 Research from several studies suggests that households employ different strategies to cope with health shocks. [9] [10] [11] In the short run, when medical bills exceed a household's income, households may use savings, sell assets, borrow money from friends and family, or take out a loan using collateral. Families may also alter their labour allocation decisions; if a household head falls ill, family members previously not working may begin to do so to substitute for lost income and repay loans. Formal health insurance in developing countries is rare and many households also lack access to formal credit and savings arrangements.
12 Correspondingly, much of the borrowing and saving by households is informal in nature and reliant on the social capital of communities. Most studies to date have focused on the coping strategies employed in one particular country. 13, 14 While there is reason to believe that households in different contexts cope with health shocks differently, 15, 16 determining the existence of patterns across countries is conceivably of great interest.
The purpose of this paper is to explore how households in Africa cope with out-of-pocket health payments and how strategies differ between financing inpatient services and financing outpatient and routine care. Out-ofpocket payments for outpatient services or drugs, particularly among people with chronic conditions, could amount to a great deal of money and may be even more detrimental to households
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Adam Leive & Ke Xu over the long-term; however, they differ from out-of-pocket payments for inpatient care, which can involve large sums of money in a short period of time. Inpatient expenses may also correspond to more unpredictable forms of illness that households may be poorly equipped to deal with. Our focus is on the short-term strategies used to cope with the cost of medical care. Since our dataset is cross-sectional and lacks exogenous measures of a health shock, such as a reduction in activities of daily living, we are unable to examine the full economic costs of illness. This would also include lost income from lower productivity and the resulting change in household consumption.
The Setting
Limited by data availability at the time the study was conducted, we included the following 15 African countries: Burkina Faso, Chad, the Congo, Cote d'Ivoire, Ethiopia, Ghana, Kenya, Malawi, Mali, Mauritania, Namibia, Senegal, Swaziland, Zambia and Zimbabwe. These countries vary in their levels of income, government and total health expenditure, extent of out-ofpocket payments for health financing and average life expectancy (Table 1 ). All are classified as low-income countries by The World Bank, with the exception of the Congo, Namibia and Swaziland, which are lower-middle income countries. Average life expectancy ranges from a low of 37 years in Zimbabwe to a high of 58 in Ghana. These 15 countries are geographically spread throughout the western, central, eastern and southern parts of subSaharan Africa. However, the health systems of these countries are generally characterized by low government revenues, low government and total health spending and few risk-pooling mechanisms. In 2002, total health expenditure was less than 30 US dollars (US$) per capita except in Namibia (US$ 97), Swaziland (US$ 63) and Zimbabwe (US$ 151) according to World health statistics 2007. 17 As a share of total health expenditure, out-of-pocket payments ranged from less than 6% in Namibia to over 60% in Cote d'Ivoire and Chad, with an average of about 40% for all 15 countries. Some, such as Burkina Faso, Ghana and Senegal, have a history of community health insurance. Such microinsurance schemes for health care are part of a larger umbrella of microfinance initiatives, including savings and credit instruments, that have a large degree of community involvement.
18 Social health insurance exists in few African countries, such as Ghana, Kenya and the United Republic of Tanzania and only on a very small scale.
Methods Data
The data were obtained from the World Health Survey conducted in 2002-2003, which was launched by WHO to provide valid, reliable and comparable information across countries regarding health status and health systems. 1 The World Health Survey is cross-sectional and is based on a multi-stage clustered random sample of households designed to be nationally representative. The questionnaire is standardized across countries to facilitate international comparisons. Sample sizes ranged from 2754 in the Congo to 5276 in Malawi.
The survey collects a wide range of information on health status, health service utilization, health expenditures and household socioeconomic indicators. The household questionnaire is administered to the household member most knowledgeable about the health, employment and expenditures of the household. Household out-of-pocket payments for outpatient and routine expenses in local currency units were collected for a 4-week recall period. Household out-of-pocket payments for inpatient services were collected for both a 4-week and a one-year recall period.
With regard to coping strategies, the survey included questions on the means the household had employed to finance any out-of-pocket payments over the previous year. Such means included the following: (i) income; (ii) savings; (iii) reimbursement from an insurance plan; (iv) sale of assets; (v) borrowing from friends or family outside the household; (vi) borrowing from others; and (vii) other. However, information on the fraction of the out-1 See http://www.who.int/healthinfo/survey/en/ for a detailed description of the survey.
of-pocket payments that was financed by each household by borrowing money or selling assets was unavailable.
Variables
The dependent variable was a binary variable representing the coping strategy used to finance out-of-pocket payments. We compared households selling assets and/or borrowing money to those that financed health care entirely from current income or savings. In our analysis, the dependent variable measuring coping behaviour was equal to 1 if a household sold assets, borrowed money, or did both to finance out-of-pocket payments during the year; it was equal to 0 if income or savings were used. The few households that used insurance were excluded from the analysis. To allow for comparisons across countries with different currencies, for each country we examined quintiles of total household spending on inpatient care among households where a hospitalization had occurred over the previous year. The lowest quintile of inpatient spending corresponds to level 1 and the highest corresponds to level 5. These households may also have incurred outpatient out-of-pocket spending during this period, but this information is unavailable in the survey and so is not included. We compared the coping strategies of these households to that of those whose health payments did not include hospitalization.
Control variables included socioeconomic indicators for the household and the household head. Since the survey did not contain detailed consumption or expenditure modules, including the amount of food purchased, home-produced, or received as a gift, household durables, etc., a household asset index was used as indicative of a household's permanent income. Such an index had already been calculated in the survey data for each socioeconomic quintile using a variant of the hierarchical ordered probit (HOPIT) model.
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The index was divided into quintiles, which appear as explanatory variables. We included household size as defined by the survey -number of people living in the household -and a dummy variable for urban households. Three characteristics of the household head were included, specifically age (above or below 60 years), sex and schooling. Schooling was measured using three dummy variables representing the following: no primary education; completion of primary school; completion of secondary school or higher. Descriptive statistics are presented in Table 2 (available at: http://www.who.int/bulletin/ volumes/86/11/07-049403/en/index. html).
Regression model
We estimated a simple logit model to explore the factors correlated with a greater likelihood of financing health care by selling assets, borrowing, or both rather than by using income, savings, or other sources. The model was run separately for each country using the same set of independent variables available from the survey. The analysis unit was the household. Only households that reported having spent on health in the previous year were included in the regression model. The reference categories are the poorest income quintile for income, no primary education for schooling of the household head and households with out-of-pocket spending that did not include a hospitalization for health expenditure. We report regression results of the likelihood of selling assets and borrowing money to finance health payments and the average partial effects for different levels of spending on inpatient care. The average partial effects were calculated by computing the partial effects for each observation and then taking the average across the sample. This corresponds to the relative probability of selling assets and borrowing money between households with a particular level of inpatient out-of-pocket expenditure and those whose out-of-pocket payments did not include a hospitalization.
Results

Descriptive results
In most countries, around 30% of all households financed out-of-pocket health expenditure by borrowing and selling assets (Table 2 ). About 50% of the households with a hospitalization in the previous year did so across countries, while the figure was less than 40% among those whose health services did not include hospitalization. Fig. 1 illustrates the percentage of households borrowing and selling assets by income quintile. In nearly all countries, fewer households in the richest quintile sold assets or borrowed money to cope with medical bills compared to lower quintiles. However, no clear differences were noted at intermediate income levels. The utilization rate of inpatient services of any household member within the previous year was between 10% and 20% in most countries. This was lowest in Ethiopia at about 6% and highest in Mauritania at nearly 24% (Table 2) . Monthly out-of-pocket payments on outpatient and inpatient services varied widely by country; however, out-ofpocket payments for inpatient care were greater than for outpatient or routine services in all but Zimbabwe and more than twice as large in seven countries (Fig. 2) . Table 3 (available at: http://www.who. int/bulletin/volumes/86/11/07-049403/ en/index.html) displays the results of the logit regressions. In general, higher inpatient spending was associated with a greater likelihood of borrowing and selling assets at the 5% significance level, except in Burkina Faso, Namibia and Swaziland. The probability was greater the higher the level of inpatient spending, as indicated by the average partial effects (Table 4) . In 11 countries, households with the highest level of inpatient spending were at least 10% more likely to borrow and sell assets than those that made no out-of-pocket payments for inpatient care. The effect was greatest in the Congo, Ethiopia and Ghana, where households in the highest category of inpatient spending were 38%, 39% and 40% more likely to cope by selling assets and borrowing, respectively. The effect of lower levels of inpatient spending was not as strong.
Regression results
Across household income quintiles, the results are consistent with the descriptive analysis. The richest households were almost always less likely to sell assets and borrow to finance health spending than the poorest households, after controlling for location, characteristics of the household head and type of household health spending. The results obtained were statistically significant at the 5% significance level in 9 of the 15 countries. However, there was no significant difference in household coping behaviours among the lowest three household income quintiles. There was also no significant difference between the rich and the poor in several countries (Cote d'Ivoire, Mauritania, Senegal), and income was positively correlated with borrowing and selling assets in Malawi.
In addition, in half the countries urban households were significantly less likely than rural ones to cope by borrowing and selling assets. Maleheaded households were also less likely to borrow and sell assets in 11 countries, although the opposite was noted in households headed by someone over the age of 60.
Discussion
In interpreting the results and making international comparisons, it is important to recognize the limitations of this study. First, information on the amount each household borrowed or the value and type of assets sold would have allowed for more insightful analysis of the coping mechanisms used by households to finance out-of-pocket payments for health care. 20 In the absence of such data, the study is largely limited to qualitative conclusions. Again, the analysis only captures the response to medical payment and not the full economic costs of an exogenous health shock. Moreover, a hospitalization may have occurred in combination with other idiosyncratic or common shocks, such as fluctuations in the weather and in commodity prices, that could have affected the coping strategies households used to finance medical care. Finally, households that were too poor to seek health care were not captured in the analysis.
Nevertheless, the study provides cross-country evidence that African households often turn to borrowing and selling assets to cope with medical bills. Households that incur spending for inpatient care, which is often unpredictable and sizeable, are more likely to do so than those whose health spending did not include hospitalization. The size and significance of this effect were generally more pronounced at higher levels of expenditure for inpatient care.
The likelihood of using credit and of selling assets may be less strongly correlated with household income if the major source of health financing in the country is out-of-pocket payments. This appears to be the case in Burkina Faso, the Congo, Cote d'Ivoire and Senegal, where out-of-pocket payments comprise over 50% of total health expenditure. Additionally, the poor in many of these countries often lack savings; however, this is not the case in Cote d'Ivoire, for example, where, perhaps surprisingly, nearly 80% of those living on less than US$ 1 a day have a savings account. 21 This may help explain why differences in income were not associated with differences in coping behaviour in this country.
The use of the coping strategies described herein also depends on the ability of households to borrow and the availability of assets that can be sold. The former is linked not only to the financial capacity to repay a loan but also to the availability of social capital. Differences in the amount and types of social capital may be large between the richest and poorest in society but Country B u r k in a F a s o C ô t e d ' Iv o ir e E t h io p ia G h a n a K e n y a M a li M a u r it a n ia M a la w i N a m ib ia S e n e g a l S w a z il a n d smaller between households in the middle-and lower-income strata.
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This may be one of the reasons we did not find a significant difference in the use of these coping strategies between lower income quintiles in nine countries. Moreover, while we have searched for patterns in behaviour among countries, it is also reasonable to believe that the precise mechanisms underlying coping strategies are likely to be context-specific both within and across countries. Although focusing on income shocks from drought and not illness, Fafchamps et al. (1998) and Kazianga and Udry (2006) found that in Burkina Faso livestock sales make up a small share of financing such shocks. 23, 24 This may explain why in our study the type and level of health spending in Burkina Faso showed no significant correlation with borrowing money and selling assets, although their research did find changes in grain stocks played an important role.
While this research has described the prevalence of different coping behaviours across countries, how well these mechanisms smooth consumption and to what extent they increase future vulnerability to shocks are key *P < 0.10; **P < 0.05; ***P < 0.01. a The average partial effects were calculated by computing the partial effects for each observation and then taking the average across the sample. b Regression models with interactions between income quintiles and expenditure levels for inpatient care were also estimated but produced similar results. c Expenditure level 1 is the lowest category of inpatient spending and level 5 is the highest.
questions. Informal credit networks and microcredit schemes may help households maintain consumption levels in the face of idiosyncratic shocks. It may be possible to accumulate assets during good times and sell them if needed when illness strikes. Without formal insurance markets, such risk-coping strategies may help households smooth consumption, though perhaps not fully. [25] [26] [27] However, the evidence from analysing health shocks using panel data finds that such coping strategies do not fully protect consumption. [28] [29] [30] [31] Several other studies have found that spending on food and education is sacrificed after illness.
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Introducing formal prepayment and risk-pooling to protect households, at least for large health shocks, is likely to be beneficial. Recently, Gertler et al. (2008) found that consumption is not protected from unexpected illness, but access to microfinance and lending programmes helps households self-insure consumption. 35 Our results indicate that households with outpatient spending or relatively inexpensive hospitalizations finance the cost of treatment from current income and savings more often than households with hospital episodes requiring higher payments. Coverage for catastrophic inpatient expenses could offer sizeable gains. However, it would be important to investigate the degree to which this might crowd out informal risk-coping arrangements on a context-specific basis.
Even so, there could likely still be gains from some form of formal prepayment scheme if informal coping strategies increase household vulnerability to future shocks. 36 Borrowing can be at high rates of interest; assets may be lumpy, in the sense that they must be accumulated in large, discrete amounts rather than small increments, and depleting them may sacrifice future income; and withdrawing children from school can reduce their human capital. It is therefore important to examine both the type of coping strategy used and the change in consumption, since smooth consumption might still reflect a costly situation for households. Objetivo Estudiar los factores asociados a los comportamientos adoptados por los hogares para afrontar los gastos sanitarios en 15 países africanos, y aportar a las instancias normativas datos probatorios que les permitan formular mecanismos de protección financiera de la salud. Métodos Se realizaron regresiones logit para estudiar los factores correlacionados con una mayor probabilidad de vender bienes, pedir préstamos o ambas cosas para financiar la atención de salud. Los efectos parciales medios para diferentes niveles de gasto en atención hospitalaria se determinaron calculando los efectos parciales para cada observación y considerando la media de la muestra. Los datos usados en el análisis proceden de la Encuesta Mundial de Salud 2002-2003, en la que se preguntaba cómo habían financiado los hogares los pagos directos durante el último año. Los hogares que vendieron bienes o adquirieron préstamos se compararon con los que pudieron financiar la atención de salud con sus ingresos o ahorros. No se incluyó en el estudio a los que estaban asegurados. A efectos de este análisis, se asignó un valor de 1 a los que vendieron bienes o se endeudaron, y un valor de cero a los que afrontaron la situación mediante otros mecanismos.
Resultados Entre un 23% (Zambia) y un 68% (Burkina Faso) de los hogares vendieron bienes o pidieron dinero prestado. En general, los grupos con mayores ingresos fueron los que menos recurrieron a esas opciones, pero los mecanismos de afrontamiento no diferían de forma marcada entre los quintiles de ingresos inferiores. Entre los hogares con mayores gastos hospitalarios se observó una tendencia significativamente mayor a pedir préstamos y vender bienes en comparación con quienes tuvieron que financiar atención ambulatoria o gastos médicos corrientes, exceptuando los casos de Burkina Faso, Namibia y Swazilandia. En ocho países, el coeficiente para el quintil superior de los gastos en atención hospitalaria presentaba un valor de p inferior a 0,01.
Résumé
Comment les ménages font-ils face aux dépenses de santé à leur charge : données empiriques provenant de 15 pays d'Afrique
Objectif Etudier les facteurs associés au comportement des ménages face aux dépenses de santé dans 15 pays d'Afrique et fournir des éléments aux décideurs politiques pour concevoir des mécanismes de protection financière dans le domaine de la santé. Méthodes Une série de régressions logit ont été pratiquées pour étudier les facteurs corrélés à une plus grande probabilité de vente de biens, d'emprunt ou de réalisation de ces deux opérations pour financer des soins de santé. Les effets partiels moyens pour différents niveaux de dépenses de soins hospitaliers ont été obtenus en déterminant les effets partiels pour chaque observation et en calculant la moyenne sur l'échantillon. Les données utilisées pour l'analyse étaient tirées de l'Enquête sur la santé dans le monde 2002-2003, qui avait recueilli des informations auprès des ménages sur la façon dont ils avaient financé les dépenses de santé à leur charge pendant l'année précédente. Les ménages ayant vendu des biens ou emprunté de l'argent ont été comparés à ceux ayant financé leurs dépenses de santé à partir de leurs revenus ou de leurs économies. Ceux ayant fait appel à une assurance ont été exclus. Aux fins de l'analyse, une valeur de 1 a été affectée à la vente de biens ou à un emprunt financier et une valeur de 0 au recours à d'autres mécanismes pour faire face aux dépenses.
Résultats La proportion des ménages ayant réglé leurs dépenses de santé par un emprunt ou la vente de biens allait de 23 % en Zambie à 68 % au Burkina Faso. En général, les groupes disposant des plus hauts revenus avaient une probabilité moindre d'emprunter ou de vendre des biens. En revanche, les mécanismes de réponse aux dépenses de santé variaient peu entre les quintiles de revenus inférieurs. Les ménages confrontés à des dépenses hospitalières importantes avaient une probabilité nettement plus forte d'emprunter ou d'appauvrir leurs actifs que ceux finançant des soins ambulatoires ou médicaux de routine, sauf au Burkina Faso, en Namibie et au Swaziland. Dans huit pays, pour le coefficient associé au quintile de dépenses hospitalières le plus élevé, on avait p < 0,01. Conclusion Dans la plupart des pays africains, le système de financement des dépenses de santé est trop faible pour protéger les ménages des dépenses catastrophiques. Le recours à l'emprunt ou à la vente de biens pour financer les soins de santé est une pratique courante. Des systèmes de prépaiement formels seraient utiles à de nombreux ménages et un réseau de protection sociale global pourrait contribuer à atténuer les effets à long terme de la mauvaise santé sur le bien-être des foyers et à réduire la pauvreté.
for health care might remain limited in these African countries for some time, coverage for catastrophic inpatient expenses may offer financial protection for many households. However, achieving this key policy objective is probably far from enough to prevent poverty caused by ill health. Income lost from an inability to work may be larger than the payment for health services with ( Table 3 , co nt.)
